p53-dependent and p53-independent pathways for radiation-induced immature thymocyte differentiation.
The pre-T-cell receptor (TCR) delivers essential survival/differentiation signals to the developing thymocytes. Severe combined immunodeficient (SCID) and recombination-activating gene (RAG)-deficient mice are unable to assemble antigen receptor genes, and therefore cannot express a pre-TCR. Consequently, T lymphocyte differentiation is arrested at an early stage in the thymus of these animals, and immature thymocytes are eliminated through apoptotic processes. This maturation arrest can be relieved and thymocyte differentiation rescued after the exposure of these mice to whole-body gamma-irradiation. Whereas the promotion of immature thymocyte survival/differentiation was shown to require p53 activity in irradiated SCID mice, it was suggested, on the other hand, that p53 activation prevents immature thymocytes survival/differentiation in irradiated RAG-deficient mice. However, SCID mice have impaired responses to ionizing radiation. In this paper, we analysed p53 requirement in radiation-induced thymocyte differentiation in CD3epsilon(Delta5/Delta5) mice, where pre-TCR deficiency also results in an early block of lymphocyte development. Our results show at the cellular and molecular levels that, in this DNA repair-proficient model, irradiation-induced thymocyte differentiation proceeds either by a p53-dependent or by a p53-independent pathway, which differ in their sensitivity to the radiation dose delivered.